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. CLAIMS 



[Claim 1] Ti02 Photocatalyst characterized by coming to add transition metals to a particle. 

[Claim 2] The photocatalyst characterized by transition metals being any one sort of the noble 
metals of Pt, Pd, Ru, Ir, and Rh, and Fe, nickel, Co, Cu, V and Mn in claim 1 . 

[Claim 3] The photocatalyst characterized by being 0.001 - 10% and being 0.01 - 30% in the case 
of the other transition metals of Fe, nickel, Co, Cu, V, and Mn in claim 2 when transition metals are 
the noble metals of Pt, Pd, Ru, Ir, and Rh. 

[Claim 4] The photocatalyst characterized by the thing of the organometallic compound of Si, 
aluminum, Zr, P, and B for which a kind is added at least in claim 1 thru/or. any 1 term of 3. 

[Claim 5] The decomposition approach of the harmful matter characterized by contacting the 
harmful matter in exhaust gas or a water solution to claim 1 thru/or the photocatalyst of 4, and 
carrying out decomposition processing of the harmful matter. 

[Claim 6] The decomposition approach of the harmful matter characterized by adding ozone to 
disassembly of a photocatalyst in claim 5. 

[Claim 7] The decomposition approach of the harmful matter characterized by being aromatic 
hydrocarbon and environmental hormone whenever [ high condensation ] in claim 5 at least at a 
kind of halogenated-aromatics compound list as which the above-mentioned harmful matter is 
chosen from dioxin, Port halogenation biphenyls, halogenation benzens, halogenation phenols, and 
halogenation toluene. 

[Claim 8] In claim 7 the above-mentioned dioxin Pori chlorination dibenzo-p-dioxin (PCDDs) 
polychlorinated dibenzofurans (PCDFs) and Pori - bromination - dibenzo-p-dioxin (PBDDs) - Pori 
- bromination - dibenzofurans (PBDFs) and Pori fluoridation dibenzo-p-dioxin (PFDDs) - The 
decomposition approach of the harmful matter characterized by being the Pori fluoridation 
dibenzofurans (PFDFs), Pori iodination dibenzo-p-dioxin (PIDDs), and the Pori iodination 
dibenzofurans (PIDFs). 




DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention relates to the decomposition approach of harmful matter of 

having used the photocatalyst and this photocatalyst. 

[0002] 

[Description of the Prior Art] for example, serious as what harmful matter, such as aromatic 
hydrocarbon and environmental hormone, may contain whenever [ harmful halogenated-aromatics 
compound / which is represented by others, dioxin and PCBs / and high condensation ] -during the 
exhaust gas discharged from various incinerators, such as a city incinerator, an industrial waste 
incinerator, and a sludge incinerator, or wastewater, brings damage to the body and animals and 
plants, and destroys natural environment - it has social-problem-ized. [ nitrogen oxides ] 
[0003] Since a photocatalyst can carry out oxidative degradation of the various hydrocarbons to 
which it stuck using light, such as ultraviolet radiation, it does not need to give energy from the 
outside and is one of the environment-friendly environmental protection means. Stripping control of 
environmental hormone matter, such as dioxin, is cried for especially in recent years, and the 
technique defanged by use of a photocatalyst etc. is examined variously. 
[0004] However, Ti02 of the anatase mold generally used as a present photocatalyst With 200A or 
more, since the particle size is large, it has not reached by the particle-size level which has a 
quantum size effect. For this reason, Ti02 It is Ti02 only by having atomized, although the attempt 
of atomizing, making a quantum size effect discover and raising catalytic activity was made. It re- 
condenses and there is a problem of making it big and rough. Consequently, even if it makes it 
detailed, it is not made big and rough by re-condensation etc., but development of the 
photocatalyst which can make the catalytic activity effectiveness discover effectively is demanded. 
[0005] Furthermore, the organic substance disassembled since oxidizing power is inadequate 
although a photocatalyst absorbs ultraviolet radiation and water promotes oxidation of the organic 
substance etc. by the active oxygen and the hydroxy radical which were decomposed and 
generated is completely C02. It cannot change even into H2 O but there is a danger of being 
discharged as another imperfect harmful matter. 

[0006] This invention takes an example by the above-mentioned problem, and is Ti02, Let it be a 
technical problem to offer the decomposition approach of the harmful matter using the 
photocatalyst and it which reinforce oxidation capacity. 
[0007] 

[Means for Solving the Problem] Invention of [claim 1] which solves said technical problem is Ti02. 
It is characterized by coming to add transition metals to a particle. 

[0008] Invention of [claim 2] is characterized by transition metals being any one sort of the noble 
metals of Pt, Pd, Ru, Ir, and Rh, and Fe, nickel, Co, Cu, V and Mn in claim 1. 
[0009] In claim 2, when transition metals are the noble metals of Pt, Pd, Ru, Ir, and Rh, invention of 
[claim 3] is 0.001 - 10%, and, in the case of the other transition metals of Fe, nickel, Co, Cu, V, and 
Mn, is characterized by being 0.01 - 30%. 

[0010] Invention of [claim 4] is characterized by the thing of the organometallic compound of Si, 
aluminum, Zr, P, and B for which a kind is added at least in claim 1 thru/or any 1 term of 3. 
[001 1] Invention of [claim 5] contacts the harmful matter in exhaust gas or a water solution to claim 
1 thru/or the photocatalyst of 4, and is characterized by carrying out decomposition processing of 



the harmful matter. 

[0012] Invention of [claim 6] is characterized by adding ozone to disassembly of a photocatalyst in 
claimS. 

[0013] Invention of [claim 7] is characterized by being aromatic hydrocarbon and environmental 
hormone whenever [ high condensation ] in claim 5 at least at a kind of halogenated-aromatics 
compound list as which the above-mentioned harmful matter is chosen from dioxin, Pori 
halogenation biphenyls, halogenation benzens, halogenation phenols, and halogenation toluene. 
[0014] Invention of [claim 8] is set to claim 5. The above-mentioned dioxin Pori chlorination 
dibenzo-p-dioxin (PCDDs) and polychlorinated dibenzofurans (PCDFs) Pori - bromination - 
dibenzo-p-dioxin (PBDDs) and Pori - bromination - dibenzofurans (PBDFs) - It is characterized 
by being Pori fluoridation dibenzo-p-dioxin (PFDDs), the Pori fluoridation dibenzofurans (PFDFs), 
Pori iodination dibenzo-p-dioxin (PIDDs), and the Pori iodination dibenzofurans (PIDFs). 
[0015] 

[Embodiment of the Invention] Hereafter, although the operation gestalt of this invention is 
explained, this invention is not limited to this. 

[0016] The photocatalyst concerning this invention is Ti02. It comes to support the transition 
metals which have oxidation ability, such as Pt, around. Thereby, the organic compound for 
decomposition decomposes completely and it is stable C02. It found out that it was convertible for 
H2 O. As noble metals, in addition to Pt, the transition metals to add can mention Pd, Ru, Ir, and 
Rh, and can mention Fe, nickel, Co, Cu, V, Mn, etc. in addition to noble metals. 
[0017] The approach of supporting microparticulate transition metals to a photocatalyst as the 
addition approach is good, and can mention the sinking-in approach, the vacuum evaporationo 
approach, the coprecipitation approach, etc. Moreover, noble metals are expensive, and since it 
has the engine performance in a minute amount, the approach of supporting in a colloidal state is 
also effective. 

[0018] Moreover, the amount of support is Ti02 of ultraviolet radiation. Extent which does not bar 
the absorption to a photocatalyst is good, and, in the case of noble metals, in the case of other 
transition metals, about 0.01 - 30% of range is specifically desirable about 0.001 to 10%. <BR> 
[0019] Moreover, the matter used as a photocatalyst is Ti02. Although it is main, atomization 
(about 100A or less) is discovered as other metals of Ti by considering as the photocatalyst of the 
multiple oxide of the organometallic compound of Si, aluminum, Zr, P, and B which added a kind at 
least. 

[0020] Thus, a photocatalyst function increases according to a quantum size effect, and, as for the 
photocatalyst which atomized, the oxidation capacity of the organic substance increases by leaps 
and bounds. 

[0021] Here, since a hydroxy radical is formed from water using ultraviolet radiation and this 
hydroxy radical has highly efficient oxidation capacity, oxidative degradation of the organic 
compound etc. can be carried out to a photocatalyst in ordinary temperature. It is atomization Ti02 
by this invention. Since oxidation, such as Pt, increases while a photocatalyst operation will 
improve by leaps and bounds in order that adsorption capacity, such as the organic substance, 
may increase and a quantum size effect may work, since specific surface area also increases, full 
disassembly of harmful matter is attained, for example. 

[0022] Furthermore, it is larger for effectiveness for transition metals, such as noble metals to add, 
to have approached the photocatalyst, and to have configurated. This is for oxidation reaction of 
the organic substance to promote by the hydroxy radical considered as active species of a 
photocatalyst; 

[0023] As a fixing base material of the photocatalyst concerning this invention, the glass which 



penetrates ultraviolet radiation is desirable. This is for performing the ultraviolet radiation exposure 
to a photocatalyst efficiently. By fixing in a quartz-glass substrate etc., handling nature of the 
photocatalyst whose oxidizing power of this invention improved improves more. 
[0024] As an approach in this case of fixing, a dipping method, a spray method, a spin coat 
method, etc. are desirable, for example. 

[0025] The above-mentioned dipping method has a desirable titanium alkoxide as a raw material of 
Ti, and has a method of soaking base materials, such as glass, into a titanium alkoxide solution. 
[0026] Moreover, a spray method is an approach of making a microparticulate liquefied 
photocatalyst raw material spraying and adhering to a base material. 

[0027] In order to make thickness of a photocatalyst thin as much as possible at homogeneity lack, 
a spin coat method rotates a base material and disperses an excessive photocatalyst raw material 
slurry with a centrifugal force. 

[0028] The raw material of the above-mentioned photocatalyst has the desirable liquid phase 
condition which used metal alkoxides (an ethyl group, a methyl group, a propyl group, BUCHI 
radical, etc.). 

[0029] Ti02 As a raw material, it is TiCI4. A solution and TiS04 You may be solutions, such as a 
solution, Ti(S04) 2 solution, and a titania sol. In addition, when it fixes, it is NH3 to the above- 
mentioned solution. A solution is added and it is Ti02. You may make it make a base material 
support, after making it form. 

[0030] Effectiveness discovers the photocatalyst by this invention further by using ultraviolet 
radiation. Moreover, oxidation capacity increases by adding ozone. Furthermore, the synergistic 
effect of disassembly of the harmful matter of dioxin is discovered by these concomitant use. 
[0031] Here, although the harmful matter which carries out decomposition processing with the 
photocatalyst of this invention says harmful matter, such as aromatic hydrocarbon, whenever [ 
harmful halogenated-aromatics compound / which is represented by others, dioxin, and PXB(s) (X 
expresses a halogen.) / and high condensation ], if it is the harmful matter (or environmental 
hormone) which can be disassembled according to an oxidation catalyst operation of this invention, 
it will not be limited to these, [ nitrogen oxides ] 

[0032] If it is the harmful matter (for example, environmental hormone) represented with this 
invention by dioxin and PCBs as an aromatic series halogen system compound which carries out 
decomposition processing, it will not be limited to these. Here, said dioxin is the generic names of 
Pori halogenation dibenzo-p-dioxin (PXDDs) and Pori halogenation dibenzofurans (PXDFs) (X 
shows a halogen), and it is said that minute amount generating is carried out at the time of 
combustion of a halogen system compound and an organic halogenated compound of a certain 
kind. By the number of halogens, it is from 1 halogenide to 8 halogenides, and among these 
especially dibenzo tetrachloride-p-dioxin (T-four CDD) is known as what has the strongest toxicity, 
in addition, as a harmful halogenated-aromatics compound, the various organic halogenated 
compounds (for example, aromatic compounds (for example, halogenation benzens, a 
halogenation phenol, halogenation toluene, etc.), such as a phenol and benzene, an alkyl halide 
compound, etc.) used as the precursor other than dioxin are contained, and it is necessary to 
remove out of ashes. That is, dioxin expresses halogenation dioxin, such as not only chlorination 
dioxin but bromination dioxin. Moreover, although PXB(s) (Pori halogenation biphenyls) are the 
generic names of the compound which the halogen atom added to the biphenyl partly and it has an 
isomer with the number of permutations of a halogen, and a permutation location In the case of 
PCB (polychlorinated biphenyl), 2, 6-dichloro biphenyl, When it destroys by fire, it is known as a 
thing with a possibility that dioxin may occur, and a 2 and 2'-dichloro biphenyl, 2 and 3, 5- 
TORIKURORO biphenyl, etc. need to be typical, and it is necessary for toxicity to be strong, and to 




remove, in addition - PXB(s) - naturally - coplanar one ~ it cannot be overemphasized that PXB 
is also contained. 

[0033] Moreover, whenever [ high condensation ], aromatic hydrocarbon is the generic name of a 
polykaryotic aromatic compound, may also contain an unit or two or more OH radicals, and is 
accepted as a carcinogen, and these also need to carry out decomposition removal. 
[0034] Moreover, in addition to soot dust, in many production processes, the exhaust gas 
containing formaldehyde, benzene, or a gas-like organic compound like a phenol may occur. Since 
these organic compounds are also environmental pollutants and ruin their health of human being 
remarkably, these also need to carry out decomposition removal. 

[0035] moreover, the nitrogen oxides processed by this invention - usually - NO and N02 others - 
- such mixture is said and it is also called NOx. However, moreover, the unstable nitrogen oxides of 
the various oxidation numbers are also contained in this NOx in many cases in addition to these. 
Therefore, although especially x is not limited, it is usually the value of 1-2. It becomes a nitric acid, 
a nitrous acid, etc. by storm sewage etc., or it is said that NO is one of the main factor matter of 
photochemical smog, and it is a compound harmful to the body. 

[0036] By using the above-mentioned photocatalyst by this invention, whenever [ nitrogen-oxides / 
which are the harmful matter mentioned above /, halogenated-aromatics compound, and high 
condensation ], in contact, it can return or decompose and defanging processing of harmful matter 
and gas-like organic compounds, such as aromatic hydrocarbon, can be carried out. Here, 
whenever [ halogenated-aromatics compound /, such as a precursor of the halogenated-aromatics 
compound in the inner exhaust gas of the above-mentioned harmful matter, and a halogenated- 
aromatics compound, and PXB, / and high condensation ], the oxidative degradation effectiveness 
improves and aromatic hydrocarbon and environmental hormone are completely C02 about 
harmful matter, when oxidation capacity, such as Pt, supports high transition metals like this 
invention. Defanging processing is made to H2 O. 

[0037] Decomposition removal of the harmful matter, such as environmental hormone under 
wastewater, can be carried out by forming the catalyst equipment which fixed the photocatalyst 
which supported transition metals, such as Pt concerning this invention, in support, such as a glass 
substrate, and irradiating ultraviolet rays from a black light. 

[0038] Moreover, the photocatalyst of this invention cannot remain in a gaseous phase at 
disassembly of the harmful matter in the liquid phase, but can demonstrate an effective 
photocatalyst function also in disassembly of harmful organic compounds, such as dioxin in a 
gaseous phase. 

[0039] That is, after a dust collector removes the soot dust in the exhaust gas discharged by using 
the photocatalyst concerning this invention from various incinerators, such as for example, a city 
incinerator, an industrial waste incinerator, and a sludge incinerator, decomposition removal of the 
harmful matter, such as aromatic hydrocarbon and environmental hormone, can be carried out 
whenever [ nitrogen-oxides / in exhaust gas /, halogenated-aromatics compound, and high 
condensation ]. 

[0040] Moreover, since the photocatalyst of this invention can decompose dioxin in ordinary 
temperature, it is not necessary to make processing temperature into 200-300 degrees C and an 
elevated temperature like the conventional oxidation catalyst. Therefore, since it decomposes in 
ordinary temperature, dioxin does not occur by re-composition of the precursor of dioxin, but it is 
because it is desirable processing temperature; 

[0041] Moreover, without using a black light separately by forming the catalyst equipment which 
equipped opening of a chimney stack with the photocatalyst of this invention, a photocatalyst can 
be activated by sunlight and decomposition removal of the harmful matter in the exhaust gas 



exhausted can be carried out. 

[0042] Furthermore, the photocatalyst by this invention can carry out decomposition removal of the 
harmful matter, such as volatile gas [ / the interior of a room in a tunnel, etc. ], by the photolysis 
from this fluorescence tubing by fixing thinly on the front face of direct fluorescence tubing. 
[0043] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. 

[0044] <example 1> [adjustment of powder photocatalyst 1] titanium isopropoxide (Ti4 (OC three 
H7)) 25cc - it extracts, isopropanol 25cc is dropped at a stretch, it stirs in a room temperature for 
10 minutes by 400rpm, and Solution A is obtained. Moreover, 100 cc of ion exchange water and 
isopropanol 200cc are mixed, and Solution B is obtained. Moreover, Solution B is added to 
Solution A, it stirs at 60 degrees C by 400rpm for 2 hours, and the slurry solution C in which 
hydroxylation titanium was made to form by hydrolysis is obtained. Next, the above-mentioned 
slurry C is dried, baking is performed at 400 degrees C for 3 hours, and powder 1 is obtained. The 
chloroplatinic acid water solution was infiltrated and it was made to support with platinum 0.5% to 
this powder 1 using the sinking-in method. Next, 450 degrees C and 3-hour baking were performed 
after evaporation desiccation, and the photocatalyst powder 1 was obtained. 
[0045] In manufacture of the [adjustment of powder photocatalyst 2] above-mentioned 
photocatalyst 1 , at the time of adjustment of Solution A, four cc addition dropping of titanium 
isopropoxide and the silane ethoxide (Si4 (OC two H5)) was carried out, and it considered as 
Solution A. Then, it is operated like the adjustment approach of a photocatalyst 1 , and they are 
Ti02 and Si02. After obtaining a multiple oxide, the chloroplatinic acid water solution as well as [ 
still ] a photocatalyst 1 was sunk in, and the photocatalyst powder 2 was obtained. 
[0046] In the adjustment approach of the [adjustment of powder photocatalysts 3-13] above- 
mentioned photocatalyst 1, instead of the platinum chloride water solution, Pd, Ru, Ir, and Rh were 
supported 0.5%, the palladium nitrate water solution, the ruthenium chloride water solution, the 
iridium chloride water solution, and the rhodium chloride water solution were adjusted by the same 
approach as a photocatalyst 1 , and the photocatalyst powder 3-6 was obtained. Moreover, in the 
adjustment approach of a photocatalyst 1 , instead of the chloroplatinic acid water solution, Fe, 
nickel, Co, Cr, Cu, V, and Mn were made to support 1.5% respectively, iron nitrate, nickel nitrate, a 
cobalt nitrate, a chromium nitrate, a copper nitrate, oxysalt acid vanadium, and manganese nitrate 
were operated like the photocatalyst 1 , and the photocatalyst powder 7-13 was obtained. 
[0047] In the adjustment approach of the [adjustment of powder photocatalysts 14-17] above- 
mentioned photocatalyst 2 Instead of silane ethoxide, aluminum propoxide (aluminum3 (OC three 
H7)), Zirconium propoxide (Zr4 (OC three H7)), boron propoxide (B(OC three H7) 3), and two cc 
(P(OC three H7) 3) of phosphorus propoxide were dropped respectively, and Solution A was 
adjusted. Then, it is operated like a photocatalyst 2 and they are Ti02 and aluminum 203. A 
multiple oxide, and Ti02 and Zr 203 A multiple oxide, and Ti02 and B-2 03 A multiple oxide, and 
Ti02 and P203 The multiple oxide was obtained. Infiltrated the chloroplatinic acid water solution as 
well as a photocatalyst 1 , Pt was made to support, and the photocatalyst powder 14-17 was 
obtained. 

[0048] Pt was infiltrated in the adjustment approach of the [adjustment of powder photocatalyst 18] 
above-mentioned photocatalyst 1 , using colloid platinum (Pt particle size: 3nm) as a source of Pt 
supported to powder 1 . The photocatalyst 18 was obtained after evaporation desiccation. 
[0049] The powder 1 which does not support Pt was made into the comparison catalyst 1 in the 
adjustment approach of the [adjustment of comparison catalysts 1 and 2] above-mentioned 
photocatalyst 1. Moreover, the following activity evaluation trials were presented by making the 




usual anatase mold Ti02 (the Ishihara Sangyo make, "MC-50" trade name) into the comparison 
catalyst 2. 

[0050] Ti02 calculated with the specific surface area and the X-ray diffraction method of a 
photocatalyst which were acquired The diameter of microcrystal is shown in following "table 1 ." 
[0051] Activity evaluation of a photocatalyst was performed using the <activity evaluation test> 
above-mentioned photocatalysts 1-10 and the comparison catalysts 1 and 2. A test method is the 
liquid-phase-cracking trial of the dibenzbfuran used as the simulation matter of dioxin. The 
dibenzofuran water solution of a raw material was adjusted by the following approaches. First, 
methanol 1cc was made to distribute dibenzofuran 0.06g for 3 minutes with an ultrasonic water 
soaping machine, and 70micro of dibenzofuran methanol solutions L was further dissolved in 250 
cc of pure water. The powder photocatalyst was added in 0.5 g/L and the tank reactor was stirred 
by 600rpm at 30 degrees C. Ultraviolet radiation used the thing of UV output of 40W. 
[0052] The outline of a testing device is shown in drawing 1 . The ultraviolet ray lamp 1 3 from 
which the perimeter was .protected by the protecting tube 12 in the reaction container 12 with which 
the testing device was formed in the constant temperature bath 1 1 , and this reaction container as 
shown in drawing 1 , It consists of a constant temperature bath control means 14 which controls 
the temperature of the above-mentioned constant temperature bath 1 1 , and an ultraviolet ray lamp 
control means 15 which controls an ultraviolet ray lamp 13. The dibenzofuran water solution 16 
containing a photocatalyst is thrown in in a constant temperature bath 1 1 , and it comes to stir this 
dibenzofuran water solution 16 by the stirrer 17 using the stirring means 17. 
[0053] Analysis analyzed the dibenzofuran solution concentration 15 minutes after an optical 
exposure and of 30 minutes after. Analytical method sampled the slurry after the predetermined 
time light exposure, and asked for dibenzofuran concentration by gas chromatography analysis 
using the supernatant separated with the centrifugal separation vessel This result is shown in 
following "table 1." 

[0054] In addition, as a result of an observation, early dibenzofuran concentration is 5.0 mg/L and, 
only in the UV, only (with no photocatalyst) and a photocatalyst are checking that a dibenzofuran is 
hardly decomposed (with no UV). 

[0055] Moreover, C/C0 [ as opposed to the first stage (CO) for dibenzofuran concentration / in / in 
"Table 1" / each time amount / (C) ] It displayed. 

[0056] Furthermore, by analyzing the byproduction organic substance, the dibenzofuran 
decomposed, it changed into other organic substance, and the degree of the imperfect acid 
number was expressed as the following formulas. 

Rate (%) of byproduction =(amount of dibenzofurans in which other organic substance carried out 
amount of byproductions / decomposition removal) x100[0057] 
[Table 1] 

[0058] From the result of "Table 1 ", it has checked that the photocatalyst by this invention 
demonstrated the highly efficient photocatalyst function which does not almost have the 
byproduction organic substance according to the effectiveness of the added transition metals. 
[0059] 

[Effect of the Invention] According to [ as explained above ] "claim 1] of this invention, it is Ti02. 
Since it comes to add transition metals to a particle, oxidation capacity improves and full 
disassembly of harmful matter is attained. Consequently, decomposition in the ordinary 
temperature of environmental hormone, such as dioxin, is attained. 

[0060] In claim 1 , since transition metals are any one sort of the noble metals of Pt, Pd, Ru, Ir, and 





Rh, and Fe, nickel, Co, Cu, V and Mn, oxidation capacity becomes still more remarkable and full 
disassembly of harmful matter of invention of [claim 2] is attained. 

[0061] In claim 2, when transition metals are the noble metals of Pt, Pd, Ru, Ir, and Rh, invention of 
[claim 3] is 0.001 - 10%, since it is 0.01 - 30% in the case of the other transition metals of Fe, 
nickel, Co, Cu, V, and Mn, oxidation capacity becomes still more remarkable and full disassembly 
of harmful matter of it is attained. 

[0062] In claim 1 thru/or any 1 term of 3, since a kind is added at least, invention of [claim 4] serves 
as a photocatalyst of the organometallic compound of Si, aluminum, Zr, P, and B which atomized, 
the quantum effectiveness is discovered and full disassembly of harmful matter of it is attained. 
[0063] Since invention of [claim 5] contacts the harmful matter in exhaust gas or a water solution to 
claim 1 thru/or the photocatalyst of 4 and carries out decomposition processing of the harmful 
matter, it can disassemble environmental hormone etc. 

[0064] Since invention of [claim 6] adds ozone to disassembly of a photocatalyst in claim 5, the 
oxidation capacity by ozone increases and the synergistic effect of disassembly of the harmful 
matter of dioxin is discovered by these concomitant use. 

[0065] According to invention of [claim 5], decomposition processing of the harmful matter, such as 
aromatic hydrocarbon and environmental hormone, can be carried out whenever [ high 
condensation ] at a kind of halogenated-aromatics [ at least ] compound list chosen from dioxin, 
Pori halogenation biphenyls, halogenation benzens, halogenation phenols, and halogenation 
toluene. 

[0066] According to invention of [claim 6], Pori chlorination dibenzo-p-dioxin (PCDDs) 
polychlorinated dibenzofurans (PCDFs) and Pori -- bromination - dibenzo-p-dioxin (PBDDs) - Pori 
- bromination - dibenzofurans (PBDFs) and Pori fluoridation dibenzo-p-dioxin (PFDDs) - 
Decomposition processing of the dioxin, such as the Pori fluoridation dibenzofurans (PFDFs), Pori 
iodination dibenzo-p-dioxin (PIDDsj, and the Pori iodination dibenzofurans (PIDFs), can be carried 
out. 



